Abstract This study explored the factor structure of the Gambling Motives Questionnaire (GMQ) with a large stratified sample of 839 moderate gamblers (49% female; median age category = 45-54 years) and examined the effect of including a monetary motive item on GMQ factor structure. Participants responded to a telephone survey in which they were asked how often they gamble for each of 16 reasons, including the 15 GMQ motives and an additional motive: ''to win money''. Exploratory principal components analysis of the 15 GMQ items revealed three factors, together accounting for 49.04% of the total variance in GMQ scores. The factors tapped enhancement, coping and social motives, although only the coping subscale displayed strong internal consistency. A second exploratory principal components analysis of the 15 GMQ items and the monetary motive item continued to reveal three factors tapping enhancement, coping and social motives. The addition of the monetary motive item strengthened the independence of the components and dramatically improved the internal consistency of the enhancement factor. The results suggest that the psychometric properties of the GMQ, when used with a population of moderate gamblers, may be considerably strengthened with only minor modifications.
2000 ; Herman 1976; Bolen and Boyd 1972; Hess and Diller 1972) , gambling to reduce unpleasant emotions (Chevalier et al. 2002; Doley 2000; Scodel 1964; Tec 1964) , and gambling to increase social affiliation (Chevalier et al. 2002; Doley 2000; Rosecrance 1986; Zola 1963) .
These three motives are consistent with the widely-accepted three-factor model of drinking motives (Cooper et al. 1992) , which labels them enhancement, coping and social motives. Given the similarities in the clinical presentations of alcohol and gambling problems (Petry 2002) , it is not surprising that gambling research has largely been informed by research on alcohol. Research on gambling motives is no exception. Indeed, Stewart and Zack (2008) borrowed directly from the field of alcohol research to develop their Gambling Motives Questionnaire (GMQ), which applies the fifteen items from Cooper et al.'s (1992) Drinking Motives Questionnaire to gambling. Stewart and Zack's (2008) results revealed that the GMQ has strong psychometric properties and, like the version for alcohol, taps correlated factors for enhancement, coping and social motives.
Gambling motives studies have been criticized for using predefined lists of motives, as there is no guarantee that the most relevant motives are included (Neighbors et al. 2002) . In particular, a recent critique of the GMQ (Hodgins 2008) argues that, because the items are derived from the alcohol literature, the measure fails to capture motives related to money, a limitation acknowledged by its authors (Stewart and Zack 2008) . While people generally do not drink alcohol for pecuniary gain, winning money has frequently been reported among the top reasons for gambling (Hodgins 2008; Neighbors et al. 2002; Platz and Millar 2001; Wiebe et al. 2001; Doley 2000; Ladouceur and Walker 1998; Conlisk 1993; Smith and Preston 1984; Eadington 1976; Hess and Diller 1972) .
A further limitation of the GMQ is that previous work to date has validated it for use only with a community-recruited sample comprised mainly of probable pathological gamblers (cf. Stewart and Zack 2008) . Other gambling motives measures have been tested with gamblers more broadly, but these have been limited by their use of convenience samples of college students (Lee et al. 2006 (Lee et al. , 2007 . Similar to other psychological research, on topics such as personality (Zimmerman 1994) , substance use (Shedler and Block 1990) , inattention (Haslam et al. 2006; Jensen 2000) , social anxiety (Swinson 2005; Kendall and Ollendick 2004) , sexual orientation (Lamberg 1998; Rothblum 1994) and internet use (Morahan-Martin 2005) , research on gambling is at risk of pathologizing what could be normal behaviour, due, at least in part, to a currently incomplete understanding of normal gambling behaviour. Currie et al. (2006) have identified that, while gambling has become an increasingly acceptable behaviour, little research has been done on normal gambling behaviour, one of the characteristics of which is gambling no more than two to three times per month. Recognition of the limits of using alcohol research as a model for understanding gambling has resulted in a call for more research into moderate gambling (Rodgers et al. 2009 ). Understanding gambling motives in moderate gamblers could lead to improved educational and harm prevention initiatives.
The purposes of this study were to explore the factor structure of the GMQ with a large stratified sample of moderate gamblers from across Manitoba and to examine the effect of including a monetary motive item on its factor structure. The GMQ measure and the additional item were administered as part of a population survey with a large representative sample of past-year gamblers, and secondary analyses with a cluster of participants identified as moderate gamblers were conducted for the purposes of the current study. We hypothesized that principal components analysis of GMQ items alone would replicate the factor structure revealed in previous analyses (Stewart and Zack 2008) ; that is, three intercorrelated, internally-consistent factors tapping enhancement, coping and social motives for gambling. As it was unlikely that including a single monetary motive item would produce an entirely new factor in the GMQ, we also hypothesized that, in line with psychometric theory (Nunnally and Bernstein 1994) , the addition of the item would strengthen the internal consistency of the instrument.
Method

Participants
As part of a larger study (Manitoba Gaming Control Commission 2009), quasi-randomly selected households from rural and urban communities in the province of Manitoba, Canada, were telephoned to collect data from 1,202 adult Manitobans on gambling-related attitudes, knowledge and behaviour.
Participants who reported some form of gambling in the past year were considered for inclusion in the current analysis (n = 957). In order to maintain consistency with previous work that included problem and non-problem players (Stewart and Zack 2008) , and because gambling frequency is a useful predictor of gambling-related harms (Currie et al. 2006) , confirmatory cluster analysis of gambling frequencies was used to identify a relatively homogenous subsample of moderate past-year gamblers. Hierarchical cluster analysis, using Ward's squared Euclidian distance method, was conducted on gambling frequency scores (see ''Measures'', below) to identify potential clusters in the sample. The agglomeration coefficients for the stages associated with one to six clusters were: 30,904,987.46; 13,611,149.65; 5,118,128.47; 1,730,770.57; 1,160,960.22; and 729,572.70 . When using this method, it is desirable to balance the fewest clusters with the lowest agglomeration coefficient; thus, in combination with visual analysis of the dendrogram, the results suggested four clusters. K-means cluster analysis was then conducted on the gambling frequency scores, with the solution constrained to four clusters. The cluster with the average gambling frequencies that were most in line with Currie et al.'s (2006) description of normal gamblers (i.e., those who gambled between two and three times per month) was sought. In this way, we selected a subsample representing moderate past-year gamblers who gambled 2.30 times per month, on average (n = 841). Average gambling frequencies for the remaining three clusters were: 351.91 times per month (i.e., almost daily gambling on all 12 behaviours measured; n = 1); 67.37 times per month (i.e., approximately daily gambling on slightly more than two forms of gambling; n = 13); and 21.04 times per month (i.e., some form of gambling, most days of the month; n = 102). Two participants who did not complete the GMQ were excluded from further analyses. Table 1 reports frequency counts and percentages for demographic variables, for the subsample of moderate gamblers (n = 839) and for the full sample (n = 1,202). As Table 1 indicates, the subsample was similar to the full sample across all demographic variables. Forty-nine percent (n = 409) of the subsample was female and the median age category endorsed was 45-54 years. Sixty-three percent (n = 524) of the subsample resided in urban centres. Mean participation in all gambling activities was 27.68 (SD = 29.46) gambling episodes per year, or more than twice per month. Participants reported gambling on an average of 3.19 (SD = 1.95) different activities in the past year. While the distributions were somewhat positively skewed, the three forms of gambling most frequently reported in the past year were: buying lottery, instant win or scratch tickets (z statistic for skew = 18.80; median = 3.00 times; mean = 11.77 times; SD = 16.82); J Gambl Stud (2011) 27:331-344 333 buying charity raffle or fundraising tickets (z statistic for skew = 54.18; median = 3.00 times; mean = 3.82 times; SD = 6.68); and playing slot machines at casinos (z statistic for skew = 54.08; median = 0.00 times; mean = 2.72 times; SD = 7.43). 
Measures
The GMQ items and a monetary motive item were administered as part of a larger study on Manitobans' gambling-related attitudes, knowledge and behaviours (Manitoba Gaming Control Commission 2009). The current results were produced via secondary analyses of these data, which were not anticipated when the larger study was designed. As the larger study did not include a measure of problem or pathological gambling, the relationship between motives and gambling problems could not be examined in the current study.
Gambling Frequency
Participants were asked how often they gamble on 12 different gambling activities that are available in Manitoba. Table 2 lists these activities and presents participation counts for the subsample of moderate gamblers; for comparison, Table 3 presents participation frequencies for the full sample. Frequency of participation was rated using a 1-9 scale (1 = never; 2 = less than once a year; 3 = one to five times a year; 4 = six to eleven times a year; 5 = about once a month; 6 = two or three times a month; 7 = about once a week; 8 = two to six times a week; 9 = daily). In order to avoid cluster analysis of categorical variables, and because the categories would not permit more precise estimations of gambling frequency, all of the gambling frequency measures were converted to annual frequencies by using the central value for each of the nine categories. The annual frequencies were subsequently used to identify the cluster of moderate gamblers that would serve as the sample in the current study (see ''Participants'', above). 
Gambling Motives
Participants were asked how often they gamble for each of 16 reasons. Fifteen of the items (listed in Table 4 ) constitute the GMQ, which asks respondents to rate the relative frequency of different motives using a scale from 1 to 4 (1 = never or almost never; 2 = sometimes; 3 = often; 4 = almost always or always). The sixteenth item, ''to win money'', was answered using the same scale. The motive items were rotated in the telephone interview to ensure that participants were not influenced by the order of presentation of the questions.
Demographics
Age, sex, household income, region of residence, educational attainment and employment status data were measured as categorical variables.
Procedure
A professional research company interviewed participants via telephone in January 2009. To ensure that all Manitoba households with a landline had an equal chance of being included, a geographically-representative random sample was drawn from all listed telephone numbers in the province and included computer-generated numbers to account for unlisted numbers. Quotas were established to ensure accurate representation by sex and region. The telephone surveys, which took approximately 15 min, were conducted by trained interviewers, who advised participants of study procedures and confidentiality prior to acquiring verbal consent to participate in the anonymous survey. Participants did not receive compensation for taking part in the survey.
Analysis
Two principal components analyses were conducted on the item responses of the cluster of moderate gamblers (n = 839). The first was to explore the factor structure of the GMQ in this sample. The second examined the effect of including a monetary motive item in the GMQ on its factor structure in this sample.
Results
Mahalanobis distance calculations suggested the possible presence of multivariate outliers. However, the recommended practice of systematically excluding cases on the basis of Mahalanobis distances eventually resulted in a sample that lacked sufficiently variability to conduct principal components analyses (Tabachnick and Fidell 2007) . Concerns that these cases might unduly influence the analysis were mitigated by the large sample size and by the fact that Mahalanobis distance calculations consistently overestimate the presence of (Tabachnick and Fidell 2007) . All 839 cases in the moderate gambling cluster were retained to ensure sufficient variability in item scores to analyze the factor structure of the GMQ in this behaviourally homogenous cluster (in terms of gambling frequency). Missing values for the GMQ items (less than 0.5% of the dataset) were replaced with item means.
Factor Structure of the 15-Item GMQ Due to the expected intercorrelation of the GMQ scales, an exploratory examination of the factor structure of the 15 GMQ items was conducted using principal components analysis with oblimin rotation. The Kaiser-Meyer-Olkin statistic of 0.84 suggested that the sample was adequate. The chi-square statistic for Bartlett's test of sphericity was estimated at 3055.79, df = 105, P \ 0.000, indicating that the data reduction was warranted. Visual examination of the scree plot and parallel analysis (O'Connor 2000) both indicated that three components should be retained. The three components, corresponding to enhancement, coping and social motives, accounted for 49.04% of the total variance in GMQ scores. The first component accounted for 28.49%, the second accounted for 12.05%, and the third accounted for 8.50%. Table 4 displays the pattern matrix, with items grouped based on Stewart and Zack's (2008) GMQ subscales. The pattern matrix was interpreted with component loadings greater than 0.32 considered salient (Tabachnick and Fidell 2007) . Applying Thurstone's (1947) criteria, the absence of hyperplane items and the magnitude of the salient loadings contributed to the strength of the factor structure of the GMQ. However, the simple structure was compromised by the complex loading of one item, ''as a way to celebrate'', on both the coping and social factors. Also, in this sample, ''to relax'' loaded unexpectedly on the enhancement factor, rather than on the coping factor.
The components were correlated, as expected, supporting the obliquely-rotated solution. Table 5 presents the component correlation matrix, internal consistencies, and descriptive statistics for the subscales.
Factor Structure of the 15-Item GMQ plus the Monetary Motive Item
A second exploratory principal components analysis was conducted to evaluate the effect of adding the monetary motive item. Oblimin rotation was again used, because of the expected intercorrelation of the GMQ scales. The mean score of the monetary motive item was 1.94 (SD = 1.18). The Kaiser-Meyer-Olkin statistic of 0.84 suggested that the sample was adequate and the chi-square statistic for Bartlett's test of sphericity was estimated at 3193.48, df = 120, P \ 0.000, indicating that analysis was warranted. As in the previous analysis, visual examination of the scree plot and parallel analysis (O'Connor 2000) were used to determine the number of components to retain. The results of the analysis with the monetary motive item continued to suggest a three-factor solution, the three components of which tapped social, coping and enhancement motives and accounted for 47.21% of the total variance. The first component accounted for 27.30%, the second component for 11.31%, and the third for 8.60%. Unexpectedly, the components shared less than 10% of the variance; however, due to the a priori hypothesis that the components would be intercorrelated, and because the components of the 15-item GMQ were intercorrelated in this same sample, the pattern matrix resulting from the obliminrotated analysis was interpreted. Item loadings greater than 0.32 were considered salient (Tabachnick and Fidell 2007) . Table 6 displays the pattern matrix for the 16-item analysis and Table 7 presents the descriptive statistics and internal consistencies of the components.
The GMQ items in this analysis loaded primarily onto the theoretically expected subscales. With respect to Thurstone's (1947) criteria, the absence of hyperplane items and the magnitude of the salient loadings attested to the strength of the factor structure of the 16 items in this sample. However, the simple structure was compromised by two complex loadings: ''as a way to celebrate'' loaded on both the coping and social factors and ''because it's fun'' loaded on both the social and enhancement factors. The monetary The first five eigenvalues were as follows: 4.37, 1.81, 1.38, 1.00, and 0.88. Salient factor loadings (C0.32) are in bold font J Gambl Stud (2011) 27:331-344 339 motive item, ''to win money'', loaded onto the enhancement factor. As expected, the addition of the monetary motive item strengthened both the independence of the components and the internal consistency of the enhancement factor (increasing Cronbach's alpha from 0.57 to 0.74).
Discussion
Principal components analysis of the 15 GMQ items revealed three factors tapping enhancement, coping and social motives, as hypothesized based on previous analyses (Stewart and Zack 2008) . However, only the enhancement and social subscales showed a salient intercorrelation, possibly due to the sample composition. Relative to previous studies (Stewart and Zack 2008) , the sample of moderate gamblers in the current study was likely comprised of fewer problem and pathological gamblers (Rodgers et al. 2009 ), resulting in less variability in the item endorsements. In analysis of the 15 GMQ items, the coping subscale displayed strong internal consistency, but the social and enhancement subscales were notably weaker and, in fact, below the suggested minimum standard of 0.70 for research instruments (Nunnally and Bernstein 1994) . This suggests that the 15-item GMQ may be inappropriate for use in large population surveys. The 15-item GMQ displayed acceptable simple structure. Fourteen items displayed salient loadings onto their expected subscales. As in previous research (Stewart and Zack 2008) , the items that loaded most saliently onto the coping and social subscales were, respectively, ''to forget worries'' and ''to be sociable''. The item that loaded most saliently on the enhancement subscale was ''because you like the feeling'', which has high face validity.
One item, ''to relax'', loaded only onto enhancement, though it loaded most saliently onto the coping subscale in previous research (Stewart and Zack 2008) . In Stewart and Zack (2008) , this item had loaded on both the enhancement and coping subscales, suggesting to the authors that relaxation has different meanings for enhancement and coping gamblers. Consistent with this interpretation, the moderate gamblers in the current sample may have been more likely to engage in gambling for leisure than to reduce anxiety. Stewart and Zack (2008) also found that ''because you feel more self-confident or sure of yourself'' loaded onto both the social and coping subscales. As theoretically expected, this item loaded only on the coping subscale in the current study. Unlike the previous study (Stewart and Zack 2008) , ''to celebrate'' loaded unexpectedly onto two subscales: social and coping. Although theoretically this item should have loaded only onto the social subscale, it may be that coping gamblers in this study gambled to reduce unpleasant emotions associated with social pressure to gamble that they may experience when celebrating with others. Principal components analysis of the 15-item GMQ plus the monetary motive item continued to reveal a three-factor solution tapping enhancement, coping and social motives. As predicted, the addition of the monetary motive strengthened the independence of the factors. None of the three subscales showed salient intercorrelation, resulting in an essentially orthogonal, and thus improved, solution.
The monetary motive item loaded strongly on the enhancement subscale. This is preliminary evidence that moderate gamblers may think of winning money as a way to increase pleasant emotion, rather than as a way to increase social affiliation or to cope with unpleasant emotion. Including the monetary motive item on the enhancement subscale dramatically improved the subscale's internal consistency, from a Cronbach's alpha of 0.57 to 0.74. While the social motives subscale remains weaker in terms of its internal consistency (Cronbach's alpha of 0.67), the improvement made by adding the monetary motive item to the enhancement subscale, along with the strength of the coping subscale (Cronbach's alpha of 0.76), suggests that the inclusion of more monetary motive items could further improve the internal consistency of the GMQ subscales when used with the general population.
Adding the monetary motive item also improved the simple structure of the three-factor solution in this sample of moderate gamblers. Although ''as a way to celebrate'' continued to load on the social and coping subscales, it loaded less saliently onto the coping subscale. Instead of loading onto the enhancement subscale as it did in the 15-item measure, adding the monetary motive item resulted in ''to relax'' loading only onto the coping subscale, as theoretically expected. However, this also resulted in a complex loading for ''because it's fun'' onto both the enhancement and social subscales. This may be due to the increased internal consistency of the enhancement subscale. That is, with enhancement more narrowly defined, the ''because it's fun'' item appears to better tap affiliation (i.e., gambling to increase positive external reinforcement) in this sample.
The impact on factor structure of adding the monetary motive item to the GMQ supports the critique (Hodgins 2008 ) that failing to capture motives related to money was a significant omission in the initial GMQ development. One limitation of this study is that only one monetary item was available in the larger study to be included in these secondary analyses. Actually, gambling could be motivated by a number of financial reasons. Though studies (Chevalier et al. 2002; Neighbors et al. 2002) have found winning money to be a primary motive, one study (Hodgins 2008) pointed out that it may be the possibility of winning money, rather than actual monetary gain that is the reason people gamble. This is consistent with studies of brain physiology. For instance, researchers have observed activation in the ventral striatum in anticipation of a monetary reward (Knutson et al. 2001) . Moreover, dopamine release has been observed to increase immediately prior to an expected reward (Breiter et al. 2001) . People could also be motivated by the idea of winning money because this represents the possibility of a major change in prestige or lifestyle (Smith and Preston 1984; Eadington 1976; Hess and Diller 1972; Zola 1963) . There is also some evidence to suggest that some people believe it is more lucrative to gamble than to invest in short-term or low-interest investments (Chevalier et al. 2002) , and so may be motivated to use gambling as a financial tool.
In developing their Gambling Expectancy Questionnaire with an adolescent sample, Gillespie et al. (2007) found that money emerged as a distinct factor from the other positive outcome expectancies (i.e., enjoyment/arousal and self-enhancement). Though the constructs of expectancies and motives are not identical, they can be expected to overlap. Gillespie et al.'s (2007) results suggest the possibility that a greater number of monetary motive items could lead to the emergence of a separate factor in future studies. Therefore, future research should incorporate additional monetary motive items to explore whether they would continue to load onto the enhancement-or other-subscales, or whether a distinct factor would emerge. Psychometric theory suggests that a minimum number of items to include in an exploratory analysis ought to exceed five or six items, as factors with fewer than five strongly loading items would likely be weak and unreliable (Tabachnick and Fidell 2007; Costello and Osborne 2005) . Future research could also examine how different gambling motives, including monetary motives, predict different levels of gambling involvement.
In addition to providing preliminary evidence that the GMQ might benefit from the addition of monetary items, the results suggest that the GMQ may be suitable for telephone administration in research with moderate gamblers. As the current study is the first, to the authors' knowledge, to use the GMQ to analyze moderate gamblers' motives, further use of the measure with this population is warranted, and would be timely given calls for more research along the spectrum of gambling behaviours (Rodgers et al. 2009 ). Future research could also examine the effects of different motive types on the gambling behaviour of demographic subsets of moderate gamblers. For example, preliminary evidence suggests that older adults may be less motivated than younger adults by the possibility of winning money, but that they may gamble more frequently for social or affective motives (Clarke 2008; Southwell et al. 2008) .
The use of self-report items is another limitation of this study. Self-report studies assume that gamblers are capable of and willing to accurately report their motives for gambling. Future research could consider laboratory-based studies of directly observed gambling behaviours as a means to investigate the construct validity of the GMQ subscales. Future research might also consider the inclusion of a measure of problem or pathological gambling to directly examine gambling motives as vulnerabilities to the incidence of gambling problems in a moderate gambling population.
Another important limitation is the presence of multivariate outliers in the moderate gambling cluster. Although it was necessary in this study to retain the data of all gamblers in this cluster to ensure sufficient variability in item scores to conduct the analysis, the presence of multivariate outliers indicates the results should be interpreted cautiously. Additional research on the impact of adding monetary motive items is required before recommending a modified GMQ for widespread use.
While the GMQ has been criticized for its use of items borrowed directly from a measure developed to understand motives for problematic alcohol use, the results of the current study demonstrate that the psychometric properties of the GMQ may be considerably strengthened with only minor modifications.
